Aims The aim of this study is to describe lifestyle and risk factor management, together with the use of prophylactic drug therapies, from the EUROASPIRE II survey in patients participating in cardiac rehabilitation programmes (CRP) compared to those who do not. Methods and results 5540 consecutive coronary patients from 47 centres in 15 countries were interviewed and examined about 1.4 years after hospital discharge for CABG, PTCA, AMI or myocardial ischaemia. 43.0% reported being advised to attend a CRP and of these 81.8% did so; 35.2% of all patients. Comparing coronary patients who participated in CRP with those who did not the prevalences of the following risk factors were all lower: smoking (18.7% vs 22.4%); obesity (28.2% vs 33.0%); raised blood pressure (48.8% vs 51.4%); and raised cholesterol (55.0% vs 60.2%); and prescriptions for prophylactic drug therapies were all higher: anti-platelets (89.8% vs 83.8%); beta-blockers (68.2% vs 60.0%); and lipid-lowering drugs (67.9% vs 57.0%). Conclusions Only one third of all coronary patients reported attending a CRP. Although the prevalence of risk factors and use of prophylactic drug therapies is better in those who attended a CRP many patients had still not achieved the lifestyle and risk factor targets. The potential for comprehensive cardiovascular prevention and rehabilitation is considerable.
Introduction
Coronary heart disease (CHD) is the major cause of premature disability and death in most European countries 1 . Although mortality has been declining in recent years, the number of CHD patients may be as possible in the life of community" 4 . At that time patients in cardiac rehabilitation were recovering from acute myocardial infarction or cardiac surgery and the focus was on supervised exercise sessions and return to work. Subsequently, this speciality has gradually evolved into a more comprehensive lifestyle intervention: smoking cessation, healthy eating and increased physical activity. Risk factor management in terms of controlling blood pressure, lipids and diabetes, and the use of prophylactic drug therapies is also an integral part of this approach. Stress management, psychosocial and vocational components of a multifactorial prevention and rehabilitation programme are also important. This evolution in cardiac rehabilitation is reflected in the most recent WHO definition 5 : "The rehabilitation of cardiac patients is the sum of activities required to influence favourably the underlying cause of the disease, as well as the best possible physical, mental and social conditions, so that they may, by their own efforts preserve or resume when lost, as normal a place as possible in the community. Rehabilitation cannot be regarded as an isolated form of therapy but must be integrated with the whole treatment of which it forms only one facet". The principles of a cardiac prevention and rehabilitation programme based on this WHO definition were defined prior to this study by the Second Joint Task Force of the European and other Societies recommendations on prevention of CHD in clinical practice 3 . Following the publication of these recommendations the EUROASPIRE II survey of 5556 coronary patients was carried out in 1999/2000 under the auspices of the Euro Heart Survey programme in 47 centres from 15 European countries 6 . This showed that lifestyle and risk factor management in coronary patients is far from optimal in Europe and there is considerable potential to reduce the risk of recurrent coronary and other atherosclerotic disease and improve life expectancy. The attitudes towards and practice of cardiac rehabilitation in Europe differ substantially between countries. Cardiac rehabilitation provision ranges from residential rehabilitation through to ambulatory programmes 7 . The second Joint European Societies recommendations 3 defined the following lifestyle, risk factor and therapeutic goals: smoking cessation, making healthy food choices, and becoming physically active, body mass index (BMI) <25 kg/m 2 , blood pressure <140/90 mmHg, total cholesterol <5.0 mmol/l, LDL-cholesterol <3.0 mmol/l, and the use of appropriate prophylactic drug therapies.
The aim of this paper is to describe lifestyle and risk factor management together with the use of prophylactic drug therapies in patients participating in cardiac rehabilitation programmes (CRP) compared to those who did not.
Study population and methods

Sample size and data collection
A detailed description of the study population and design of EUROASPIRE II survey has been published elsewhere 6 . (Ischaemia) but no evidence of infarction, excluding patients with a history of CABG, PTCA or a previous AMI. Data collection was conducted by trained research staff and was based on a retrospective review of hospital medical records and an interview and examination of the patients at least 6 months after hospitalisation. In each country the aim was to obtain information from a minimum of 400 living patients for an interview.
Methods
In this paper we describe lifestyle, risk factor management and use of prophylactic drug therapies at interview in patients who reported attending cardiac rehabilitation compared to those who did not. The study protocol at patient interview and examination has been described previously 6 . In brief, the information obtained at interview included: personal and demographic details, personal and family history of CHD, reported lifestyle and risk factor history in relation to smoking, hypertension, hyperlipidaemia and diabetes, and reported medication. The following measurements were performed: height and weight (SECA scales and measuring stick, model number 707), blood pressure (Omron 711 automatic digital sphygmomanometer, Matsusaka Co, Japan), serum total cholesterol (Roche Diagnostics), plasma glucose (Bayer) and breath carbon monoxide (Smokerlyser, Bedfont Scientific, UK, Model EC 50). To ensure the standardisation of measurements, all equipment was calibrated and serviced according to the manufacturer's recommendation.
Data management
All data were stored electronically onto notebook computers using a unique identification number for country, centre and individual and sent to the Co-ordinating centre (Cardiovascular Medicine, National Heart and Lung Institute, University of London), where they were stored under the provisions of the United Kingdom Data Protection Act.
Statistical analyses
In order to compare prevalences of risk factors between countries, it was calculated that a sample of 400 interviewed patients per country was sufficient to detect differences between groups of at least 10% with 80% power at the 5% significance level. Comparison of risk factor prevalences and use of medication between several groups was done according to the chi-square test. Adjustment for centre, diagnostic category, age and gender in a multivariate framework was done using logistic regression analyses. All statistical analyses were undertaken using SAS statistical software (version 6.12) in the Department of Public Health, Ghent University, Belgium.
Results
A total of 8181 medical records were reviewed and 5556 patients interviewed (median time 1.4 years after hospital discharge). The adjusted participation rate, after allowing for deaths and losses to follow-up, was 75.6%. Sixteen patients were additionally excluded for the present study because of incomplete information. The size of the study population and the distribution of age, gender and diagnostic category distribution by centre at interview are presented in Table 1 . The number of patients varied between 258 in Italy and 446 in Slovenia. The distribution of diagnostic categories in the whole study population was: CABG 25.6%, PTCA 28.1%, AMI 26.3%, and Ischaemia 20%. 23.7% were women, the highest proportion in Hungary, 35.8%, and the lowest in Greece, 17.2%. The median age of the whole study population was 60.8 years. 53.3% of patients were 60 years and the proportion of women for this age group was higher, 60.6% compared to men, 51.1%. Table 2a shows the proportions of patients who reported participation in CRP, stratified by centre, diagnostic category and gender. Overall, 35.2% of the whole study population participated in some form of cardiac rehabilitation, with wide variations between centres and diagnostic categories, ranging from 1.0% in Spain to 60.8% in Slovenia, and from 10.7% in the Ischaemia group to 44.4% in the CABG group. 83.3% of patients reported full attendance, 7.3% attended more than half the sessions, and 9.4% attended less than half the sessions.
The proportions of patients who reported being advised to follow a cardiac rehabilitation programme (CRP) by centre, diagnostic category, gender and age at index event is presented in Table 2b . Less than half of the patients, 43.0%, were advised to attend a CRP, with wide variations between centres ranging from 2.5% in Spain to 70.8% in Slovenia. There were significant differences by diagnostic category, gender, age, smoking and obesity status, as well as the presence of hyperlipidaemia. By diagnostic category, the proportion of patients advised to participate in a CRP was the highest in the CABG group, 66.9%, followed by AMI, 49.0%, PTCA, 34.5%, and Ischaemia, 16.4%. The proportion of men was significantly higher, 45.7% as compared to women, 34.4%. By age at index event, 44.6% of patients <60 years and 41.2% of those 60 years were advised to follow a CRP. Some minor differences were found regarding proportions of patients advised to participate in a CRP on the basis of their risk factor status, as recorded in their discharge documents. Smokers received significantly more advice compared to non-smokers. The advice was given more frequently to patients with hyperlipidaemia, 45.0% compared to normolipidaemics 41.5%. No significant differences were found on the basis of diabetes and hypertension status. 81.8% of the patients advised to participate in a CRP (Table 2b ) did so either in part or fully. The minimum CRP participation rate was in Sweden with 51.3%. No significant differences in CRP participation rate were related to diagnostic category, gender, age at index event and risk factors recorded in the discharge documents.
Tables 3a and 3b present a comparison between patients who participated, either fully or partially, in CRP and those who did not (combining patients who were not advised to take part with those patients who were advised to do so but did not participate). The prevalence of risk factors according to participation in a CRP is presented in Table 3a . After adjustment for centre, diagnostic category, gender and age, the proportions of patients who were smoking, obese, or who had raised blood pressure, or elevated total cholesterol were significantly lower for patients participating in CRP than for those not attending any CRP. No significant difference was found with regard to reported diabetes. Table 3b illustrates the differences in the proportions of patients on prophylactic drug therapies. Overall, the proportions of patients on antiplatelet medication, beta-blockers and lipid-lowering drugs were significantly higher in the CRP group. The therapeutic control of blood pressure and serum cholesterol is presented in Tables 4a and 4b . Overall, 51.2% of patients who reported participating in a CRP achieved the blood pressure goal compared to 48.6% who did not. Among those treated for blood pressure the proportions achieving goals were 50.9% for CRP and 47.9% for no CRP after adjustment for centre, diagnostic category, gender and age. The proportion of patients reaching the cholesterol goal was considerably higher in the CRP group, 45.0% compared to 39.8% in the no-CRP group. Among those on lipid-lowering medication, the proportion of patients reaching cholesterol goal was also 
a Significance of differences in prevalences between 'CR' and 'No CR' groups adjusted for centre, diagnostic category, gender and age. Significance b P = 0.37 P = 0.002 P = 0.001 a Goal for blood pressure: systolic blood pressure (BP) <140 and diastolic BP <90 mmHg. b Significance of differences in % reaching goal between 'CR' and 'No CR' groups adjusted for centre, diagnostic category, gender and age.
significantly higher in the CRP group, 52.2% compared to 49.6% in the no-CRP group.
Discussion
The scientific evidence for lifestyle and risk factor intervention in coronary patients, which includes the use of prophylactic drug therapies, is compelling 8 . Yet, the principal results of EUROASPIRE II demonstrated a high prevalence of adverse lifestyle characteristics, other risk factors and under-use of prophylactic drug therapies in patients with CHD 6 . So there is a clinical need for a comprehensive multifactorial approach to CVD prevention and rehabilitation. Although cardiac rehabilitation has traditionally focused on exercise rehabilitation, these services are evolving to offer a more comprehensive approach to all aspects of lifestyle and risk factor management. The most recent meta-analysis of 8940 patients from 48 trials of cardiac rehabilitation showed that a structured service, compared to usual care, was associated with a reduction in all-cause mortality: odds ratio 0.80 (95% CI: 0.68-0.93), and cardiac mortality 0.74 (0.61-0.96) 9 . This effect on total mortality was independent of CHD diagnosis (myocardial infarction, post revascularisation or angina) or type of cardiac rehabilitation.
However, despite the strength of this evidence our analysis of the EUROASPIRE II study shows that most coronary patients reported they had received no advice to follow a cardiac rehabilitation programme. Yet, of those who were advised to join such a programme most did so. So the attitude of the physician is an important determinant of whether a patient participates or not. If a physician does not recommend cardiac rehabilitation then the patient is most unlikely to join such a programme. There is considerable variation in reported participation between European countries. Most patients in Slovenia reported attendance at a cardiac rehabilitation programme compared to virtually no patients in Spain. These large differences are likely to reflect the heterogeneity of health-care systems in the participating countries and the traditions and availability of cardiac rehabilitation services. Overall most patients in this survey were not given the choice of a cardiac rehabilitation programme and as a consequence less than a third of all patients participated. The patients' diagnosis and management were also related to reported advice on whether or not to follow a cardiac rehabilitation programme. Those who had had coronary artery surgery were almost twice as likely to be recommended for cardiac rehabilitation than those revascularised by angioplasty. Similarly, patients with an acute myocardial infarction were three times more likely to be recommended for rehabilitation than those with myocardial ischaemia. Yet, the need for lifestyle intervention and control of risk factors, such as blood pressure and lipids, is just as great for those revascularised by PTCA or presenting with angina. Indeed the potential gain from cardiac rehabilitation for angina patients, who have not yet had a myocardial infarction, may be greater than for any other diagnostic group. Advice to follow a cardiac rehabilitation programme is also influenced by other factors. Male patients, younger (<60 years) patients, smokers, the obese and hyperlipidaemic were all more likely to be advised to follow a CRP. So conversely, females and older patients were less likely to be advised CRP despite similar evidence of benefit from such programmes. Similar observations were made about cardiac rehabilitation in the Minnesota Heart Survey which enrolled 3841 patients admitted on suspicion of AMI to the coronary care units at six hospitals. Patients were contacted 1 year after their hospitalisation and asked if they had participated in a CRP since discharge. 47% of those with AMI compared to only 21% of those with angina had attended cardiac rehabilitation. The use of CRP was lower among women, older individuals, those with less education, and the unemployed. The strongest predictors of CRP utilisation were younger age and revascularisation procedures 10 . A modern cardiovascular prevention and rehabilitation programme provides a comprehensive lifestyle intervention in relation to stopping smoking, making healthy food choices and becoming physically active. In addition it addresses the management of other risk factors such as blood pressure, lipids and glucose. Finally, it ensures appropriate prescribing and compliance with cardioprotective drug therapies 8, 11 . In this survey those patients who reported attending a cardiac rehabilitation programme had a lower prevalence of smoking and were less obese. More patients had achieved the blood pressure goal of <140/90 mmHg and the total cholesterol goal of <5.0 mmol/l recommended at that time. These results are all consistent with the metaanalysis which also found lower rates of self reported smoking: OR 0.64 (95% CI: 0.50-0.83); greater reductions in systolic blood pressure: weighted mean difference -3.2 mmHg (-5.4 to -0.9); and total cholesterol: weighted mean difference -0.37 mmol/l (-0.63 to -0.11) consistent with the adoption of a healthy lifestyle overall and the use of drug therapies 9 . For those on blood-pressure or lipid-lowering medication, therapeutic control was better in this survey in those participating in cardiac rehabilitation. Interestingly, for those not on lipidlowering medication the proportion reaching goal was still higher in the CRP group compared to those not attending CRP which suggests an additional benefit from such programmes in terms of the overall effect of lifestyle intervention. All these differences cannot necessarily be attributed to CRP, because those who were advised to follow CRP, and chose to participate, are likely to be different from those patients who did not attend. However, the directions of these differences are all consistent with the most recent metaanalysis of cardiac rehabilitation which shows improved cardiovascular outcomes 9 . Although these results are encouraging there is still considerable potential for cardiovascular prevention and rehabilitation programmes to further reduce the risk of cardiovascular disease. Among those patients who reported participating in a CRP programme almost one in five were still smoking cigarettes, over a quarter were obese, almost half had not achieved the blood pressure goal and over half had not achieved the cholesterol goal. The prevalence of reported diabetes was similar for those in CRP compared to those who had no rehabilitation, suggesting that such programmes do not investigate for diabetes in their coronary patients. 19.5% of patients with fasting plasma glucose measurement had known diabetes. In addition, 8.5% had undiagnosed diabetes, raising the total prevalence of diabetes to 28.0%, and 18.9% of patients had impaired fasting glycaemia. So, 46.9% of all coronary patients had impaired fasting glycaemia or diabetes 12 . If an oral glucose tolerance test had been performed the prevalence of impaired glucose regulation, including frank diabetes, would be even higher. The lifestyle and therapeutic opportunities to further reduce the risk of CVD in existing rehabilitation programmes are considerable. For the majority of patients who were not advised to follow CRP the opportunities and challenges for cardiovascular prevention and rehabilitation are even greater. All coronary patients should have the opportunity to access a fully comprehensive multidisciplinary cardiovascular prevention and rehabilitation programme. And these programmes should address all aspects of lifestyle, control of all other risk factors and appropriate use of cardioprotective drug therapies.
